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The current study was the first study to conduct a systematic review and meta-
analysis of the literature on The Compliance Training for Children Model developed at 
The University of Southern Mississippi. Twenty-five studies incorporating treatment 
components from the model (e.g., effective instruction delivery, time-in, time-out, and 
contingent praise) were included in the study and evaluated for their effects on levels of 
child compliance. Results of the study yielded predominately large effect size 
calculations. A moderator analysis was conducted to evaluate treatment components, 
intervention setting, primary interventionist, and What Works Clearinghouse Standards 
(WWC, 2010) as potential moderator variables. Findings determined that treatment 
components, intervention setting, and primary interventionist yielded statistically 
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CHAPTER I – INTRODUCTION  
One of the most prevalent problem behaviors targeted for intervention during 
childhood is noncompliance (Bernal et al., 1980; Charlop et al., 1987; Ducharme & 
Popynick, 1993; Handen & Gilchrist, 2006; Miles & Wilder, 2009). Noncompliance 
refers to failure for a child to comply with an adult’s command given a designated 
amount of time to do so (Schoen, 1986; Stephenson & Hanley 2010). Noncompliant 
behaviors can be problematic across both school and home settings with parents 
recurrently identifying noncompliance as a consistent issue with their child (Forehand et 
al., 1975; Rhode, Jenson, & Reavis, 1995; Kalb & Loeber, 2003; Wilder et al., 2008). 
Teachers have reported that one of the more difficult responsibilities they face in regard 
to classroom management is dealing with children exhibiting problem behaviors 
including noncompliance (Musti-Rao & Haydon, 2011). Behavior management in the 
classroom setting has found to be consistently reported as a highly sought-after skill for 
professional development among teachers, particularly those newer to the field, due to 
their being limited knowledge on how to manage non-compliant children (Austin & 
Agar, 2005; coalition for Psychology in the Schools and Education, 2006).  
Research has demonstrated that when a child’s levels of compliance are 
consistently at or below 40%, their ability to learn is limited, and the child could be at 
risk for worsening problem behavior or trajectories leading to delinquency as they get 
older (Rhode et al., 1995; Schutte & Hopkins, 1970). Gresham, Lane, and Beebe-
Frankenberger (2005) reported that the key to addressing problem behaviors, such as 
noncompliance, is early identification and intervention. Furthermore, previous studies 
have shown that when interventions are effective at increasing levels of compliance in 
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children, other behaviors may be simultaneously impacted including increases in on-task 
behavior and improved social skills (Ducharme et al., 2001; Ducharme & Popynick, 
1993). Studies addressing procedures that impact levels of child compliance have 
categorized such procedures as either antecedent or consequence strategies and will be 
discussed further.  
Procedures Designed to Impact Child Compliance 
Given the aforementioned data regarding child noncompliance there is a need for 
procedures to address child compliance. The current study aims to analyze the effects of 
child compliance procedures on levels of child compliance within The Compliance 
Training for Children (CTC) Model developed at The University of Southern Mississippi 
(USM). This model incorporates four procedures for targeting levels of child compliance: 
two antecedent procedures (time-in [TI] and effective instruction delivery [EID]) and two 
consequent procedures (contingent praise [CP] and time-out [TO]). Variations of these 
four components have been investigated throughout the literature. The following section 
will discuss the literature base, providing a rationale for the use of these four procedures.   
Time-in 
 TI is considered an antecedent manipulation because it is implemented prior to the 
opportunity for problem behavior to occur and is used to increase children’s compliance 
levels by providing either positive verbal praise, physical touch, or a combination of both 
within an enriched environment (Christopherson, 1988; Solnick et al., 1977). It is 
important to note that TI is delivered contingent upon the child engaging in appropriate 
behavior, rather than for compliance to a command. TI can be considered either an 
establishing operation (EO) or a setting event. An EO is a motivating operation that 
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increases the effectiveness of the stimulus being used for reinforcement (Cooper et al., 
2007). TI can be an establishing operation because it increases the value of verbal praise 
and physical touch, thereby increasing the frequency of child compliance to access 
reinforcement. A setting event is a social condition that alters the value of reinforcement 
at one point in time (Wahler & Fox, 1981). TI can be a setting event because it alters the 
value of verbal praise and physical touch when delivered in an enriched environment. An 
example of positive verbal praise during TI is, “John, you are doing a great job playing 
with your toys quietly.” An example of physical touch during TI might include, high 
fives, fist bumps, or pats on the back or head.  
Several studies conducted in the USM School Psychology Program have extended 
the literature by including TI in their training packages as an effective procedure for 
increasing child compliance (Bellipanni et al., 2013; Benoit et al., 2001; Ford et al., 2001; 
Levering, 2001; Mandal et al., 2000; Marlow, 1996; Marlow et al., 1997; Olmi et al., 
1997; Roberts, 2005; Roberts et al., 2008). TI has been proposed to be effective at 
promoting positive interactions between caregivers and their children. When caregivers 
provide their child with positive attention in the form of verbal praise and/or physical 
touch, the number of negative confrontations between the caregiver and child due to 
noncompliant behavior may be minimized (Ducharme, 1996). 
Effective Instruction Delivery 
EID is another evidence-based, antecedent procedure used by caregivers and 
teachers that has been used to address child noncompliance to adult directives. Many 
studies at USM have included EID as a component of their compliance training packages 
(Bellipanni et al., 2013; Benoit, 2000; Benoit et al., 2001; Everett et al., 2005; Ford et al., 
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2001; Levering, 2001; Mandal et al., 2000; Mandal, 2001; Marlow 1996; Marlow et al., 
1997; Needelman, L.L., 2010; Roberts, 2005; Roberts et al., 2008; Scoggins, 2005; 
Wimberly, 2016). The term, EID, was first operationalized by Ford et al., 2001 and was 
defined as having seven components including, (1) delivery of the command within close 
proximity of 3-5 feet, (2) demanded eye-contact, (3) behavior specific praise for eye-
contact, (4) delivery of the command as a directive, (5) being descriptive regarding the 
task to be accomplished, (6) allowing 5 seconds for initiation compliance to occur, and 
(7) providing behavior specific praise for compliance to the command (Ford et al., 2001). 
Research has been conducted and is on-going to support the use of each of these 
antecedent and consequent components that comprise EID and will be discussed in 
further detail.  
Proximity 
Previous compliance training studies have included proximity as a component of 
EID (Bellipanni et al., 2013; Benoit, 2000; Benoit, et al., 2001; Everett et al., 2005; Ford 
et al., 2001; Griffin et al., 2007; Mandal et al., 2000; e.g., Marlow, 1996; Marlow et al., 
1997; Needelman, L.L., 2010; Roberts, 2005; Roberts et al., 2008; Wimberly, 2016). No 
study has yet to determine the exact distance from the child that is appropriate for 
delivering a command, however, Toepfer, Reuter, and Maurer (1972) found that 24 
preschooler’s levels of compliance increased when the parent was within one arm’s 
length of the child prior to delivering a command. Rhode and colleagues (1995) and 
Ducharme and Popynick (1993) noted that in order for adults to deliver commands 
effectively, close proximity to the child should be obtained before subsequent steps of 
instruction delivery are implemented (e.g., obtaining eye contact). Griffin (2007) 
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evaluated the effects of proximity in the classroom setting across 4 elementary-aged 
participants and their teachers utilizing a treatment package consisting of EID and CP. 
During intervention, participants were placed in one of two groups. Participants in group 
one were delivered commands by their teachers within 5 feet while participants in group 
two were delivered commands by their teachers at a minimum distance of 10 feet. Results 
of the study found levels of compliance were higher for group one than group two across 
all phases of the study. Meaning levels of compliance were higher when teachers were in 
closer proximity. Thus, consistent with the previous research, the study concluded that 
instruction delivery may be more effective in addressing child compliance when teachers 
are in close proximity.  
Demanded eye contact 
Hamlet, Axelrod, and Kuerschner (1984) conducted a study with 11 participants 
from 2 to 21 years old and their teacher or parent to assess the importance of attaining 
eye contact prior to delivering instructions. The initial study consisted of only two 
participants, and the study was replicated with the remaining nine participants throughout 
the course of one year. A multiple baseline design was utilized for 10 of the participants, 
while a reversal design was used for one participant to analyze the effects of the study. In 
the baseline phase, the adults were instructed to deliver a command regardless of whether 
they obtained eye contact from the participant. The procedure for obtaining eye contact 
from the participant consisted of the adult orienting their body toward the participant, 
looking at them and stating their name, waiting for 2 seconds, and then providing the 
participant with a command. The participant was considered to be appropriately engaging 
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in eye contact if their body was oriented toward the adult and their line of vision matched 
the adult’s line of vison.  
During the intervention phase, the procedures were consistent with baseline, but 
commands were only provided to the participant if they made eye contact with the adult 
within 2 seconds. There was no conditioning to the child’s name being stated and the 
expectation of eye contact to follow. If eye contact was not obtained within 2 seconds, 
then the adult gave the command, “look at me” to the participant. The adults provided the 
participants with 10 commands throughout the intervention phase. Results of the study 
indicated that 10 of the 11 participants’ compliance levels increased significantly from 
baseline to intervention (Hamlet et al., 1984). Thus, the study suggests that eye contact is 
an important component of the instruction delivery process and supports the delivery of 
the statement, “look at me”.  Studies conducted more recently have chosen to eliminate 
the 2-second wait period between stating the child’s name and “look at me” (e.g., Benoit, 
2000). Upon obtaining eye contact with a child, contingent behavior specific praise is 
provided for compliance. An example of contingent behavior specific praise is, “Great 
job looking at me”.  
 In 2005, Everett and colleagues assessed the effectiveness of obtaining eye 
contact followed by the delivery of contingent praise on children’s compliance levels for 
instructions delivered as both direct and indirect statements (i.e., questions). The study 
consisted of two child pairs and was conducted in a clinic setting. A multiple baseline 
across subjects’ design was utilized for pair 1 and a nonconcurrent multiple baseline 
design was utilized for pair 2 to assess the effects of the EID components on child 
compliance levels. All four parents were initially trained on the implementation of EID 
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components including (1) close proximity, (2) being descriptive, and (3) providing 5- 
second latency period for child compliance. Throughout the study, parents in pair 1 were 
instructed to be direct when delivering commands, whereas parents in pair 2 were 
instructed to be indirect when delivering commands. Results for the first phase indicated 
increases above baseline in child compliance levels across all four participants. For pair 
1, mean compliance levels increased from 32% and 33% in baseline to 43% and 48% 
respectively in intervention for each of the two participants. For pair 2, mean compliance 
levels during the first phase increased to 51% for both participants. Subsequent phases 
included the addition of eye contact and contingent praise to the previously trained EID 
components. 
Results for these phases indicated further increases in compliance levels across all 
four participants. Upon the addition of eye contact during phase two, mean compliance 
levels for pair 1 increased to 65% and 60% for each of the two participants and then 
further increased to 85% and 68%, respectively, when contingent praise was added 
during the third phase. For pair 2, mean compliance levels increased during the second 
phase to 63% and 66% for each of the two participants and further increased to 73% and 
81%, respectively, during phase three. Results of the study also demonstrated that it did 
not matter the format in which the instructions were delivered by the parent (i.e., direct vs 
indirect). Therefore, the study found that the addition of eye contact and contingent praise 
for compliance to EID as instructed were responsible for the increases in compliance 
levels across all four participants (Everett et al., 2005). However, other studies have 
found mixed results for demanded eye contact as a component of the CTC Model 
(Facione, 2001; Facione, 2004). 
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Faciane (2001) used a simple phase change design in combination with an 
alternating treatment design to assess the effects of demanded eye contact on child 
compliance levels. Participants in the study included three preschool children all referred 
for the study due to noncompliance. Prior to intervention taking place, a screening 
session was conducted to collect data for parent instructions and child compliance levels. 
During intervention, the primary investigator delivered the same instructions as were 
delivered by parents in the screening session in order to control for components of EID 
that were being implemented. Results of the study indicated that none of the three 
participants’ compliance levels increased when eye contact was made. A major limitation 
noted in the study was that the majority of instructions delivered by parents lacked 
descriptive language meaning the participants may not have fully understood the 
behaviors expected of them. 
In an attempt to address the limitations of the study, Faciane (2004) evaluated the 
effects of eye contact on child compliance levels. Participants in the study included three 
preschool children referred for the study for noncompliant behavior. A screening session 
was conducted utilizing the same procedures as the previous study; however, the author 
modified any parent instructions that lacked descriptive language to include EID 
components. Results of the study were variable across all the three participants with mean 
levels of compliance increasing above baseline during demanded eye contact phase for 
participants 1 and 2. Levels of compliance for participant 3 did not increase above 
baseline levels during the demanded eye contact phase, however, compliance levels were 
higher during this phase than the phase during which contingent praise was not provided 
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for eye contact. Overall, the results concluded that demanded eye contact is an effective 
addition to EID.  
Command Structure 
 Command structure is an important characteristic to consider when assessing 
compliance to adult directives by children. There are several types of statements that can 
be used when delivering a command including imperative statements and interrogative 
statements. Elrod (1983) explained that direct commands are commands that include 
imperative statements and provide clear description of who is expected to comply with 
the command (i.e., the child) and what the expected behavior is. On the other hand, Elrod 
described indirect commands as commands that include imperative statements and/or are 
not descriptive in regard to the expected behavior or the person who is expected to 
comply with the command. An example of an imperative statement that might be used as 
a command with a child is “Sarah, hand me the green ball.”, whereas, an example of an 
interrogative statement is, “Sarah, can you hand me the green ball?” Research has 
indicated that it may be important to be direct and descriptive when delivering commands 
to children so that they clearly understand what is being asked of them and are not given 
the opportunity to not comply (Golly, 1995; Peed et al., 1977; Williams & Forehand, 
1984). Therefore, the imperative example of “Sarah, hand me the green ball.” would be 
the more appropriate command structure (Elrod, 1983). 
 Elrod (1983) demonstrated this with 48 children ages 3 years, 3 months old to 4 
years, 9 months old during which the children were presented with both direct and 
indirect commands. Based on the review of the results of this study, it was determined 
that there was no difference in child compliance levels when direct and indirect 
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commands were delivered regardless of age. Elrod (1987) extended the findings of the 
previous study by conducting a study with 78 children ages 3 years, 3 months old to 6 
years, 4 months old during which all participants’ compliance levels increased more in 
response to the delivery of direct commands than indirect commands. Results of the study 
indicated that for children under the age of 4 years, 9 months, direct commands received 
higher levels of compliance than indirect commands. Conversely, there was minimal 
difference in compliance levels for children over the age of 4 years, 9 months when direct 
and indirect commands were delivered, suggesting that age may play a factor. As 
previously mentioned, Everett and colleagues (2005) assessed the effectiveness of 
obtaining eye contact followed by the delivery of contingent praise on children’s 
compliance levels for instructions delivered as both directives and indirectives. The 
results of the study specific to command structure indicated that compliance levels 
increased across all four participants regardless of whether commands were delivered as 
directives or indirectives.  
Descriptive commands 
 Descriptive commands are those that use descriptive language to describe the 
behavior that is being expected of the respondent. An example of a descriptive command 
is, “Alex, hand me the alphabet puzzle next to you.”, whereas, a non-example of a 
descriptive command is, “Hand me that.” While the non-example states a desired 
behavior, it does not provide any description language of the desired behavior. Research 
has been conducted to discuss the importance of descriptive commands using the terms 
alpha and beta commands. Alpha commands were defined as commands that are 
delivered one at a time, in a clear and direct manner, and with a 5-second latency so that 
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the child has an opportunity to comply. Conversely, beta commands were defined as 
commands that are provided quickly, in an unclear manner, and do not allow sufficient 
time for the child to comply (Forehand & McMahon, 1981; Peed et al., 1977). The use of 
beta commands by parents may result in lower levels of child compliance and require the 
subsequent delivery of more alpha commands (Peed et al., 1977; Williams & Forehand, 
1984).  
Williams and Forehand (1984) conducted a study with 56 mother-child dyads to 
assess the use of alpha and beta commands on the compliance levels of children referred 
for noncompliant behavior. Additionally, correlations were assessed using a multiple 
regression analysis. Findings of the study were consistent with the authors’ hypotheses in 
that mothers’ use of beta commands resulted in noncompliant behavior and was a 
predictor for higher levels of noncompliant behavior in the future while their use of alpha 
commands resulted in compliance and was a predictor for higher levels of compliance in 
the future. Another study conducted with 40 teachers across 17 elementary schools 
assessed the use of alpha and beta commands (Golly, 1995). Data were collected for 
teacher’s use of alpha and beta commands and the corresponding child compliance levels. 
Results of the study indicated that teacher’s use of alpha commands was followed by 
compliance 86% of occurrences, whereas teacher’s use of beta commands was followed 
by child compliance 76% of occurrences (Golly, 1995). These findings are consistent 
with those of Williams and Forehand (1984) in that the use of alpha commands is more 
effective than beta commands with regard to child compliance. Previous studies 
conducted at USM have utilized direct and descriptive commands as EID components 
within their compliance training packages (Bellipanni et al., 2013; Benoit, 2000; Benoit, 
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et al., 2001; Ford et al., 2001; Mandal et al., 2000; Marlow, 1996; Marlow et al., 1997; 
Needelman, L.L., 2010; Roberts, 2005; Roberts et al., 2008; Wimberly, 2016).  
Latency to initiation compliance 
 Previous literature has assessed the appropriate latency, or the amount of time 
from the delivery of a command to the initiation of child compliance, that is necessary 
during the instruction delivery process (Forehand, 1977; Forehand & McMahon, 1981; 
Houlihan & Jones, 1990; Neef et al., 1983; Rhode et al., 1995; Shriver & Allen, 1997; 
Stiffman, 1983; Wruble et al., 1991). More research is needed in this area as no studies 
have determined the exact amount of time that is appropriate for latency to initiation 
compliance. Previous studies have used various times for latency ranging from 5-seconds 
up to 20-seconds (Forehand, 1977; Forehand & McMahon, 1981; Houlihan & Jones, 
1990; Neef et al., 1983; Rhode et al., 1995; Shriver & Allen, 1997; Stiffman, 1983; 
Wruble et al., 1991). Shriver and Allen (1997) conducted a study with 53 children, ages 2 
to 10, and their parents. During the study, parents were instructed to deliver a series of 10 
commands including both direct and indirect commands. Results of the study 
demonstrated that the majority of the participants initiated compliance to parent 
commands within 14 seconds with an average latency to compliance of 5 seconds. Due to 
the range in latency to compliance, Shriver and Allen (1997) differed from other 
researchers in that they defined 5 seconds as being too conservative for latency to 
compliance. Rather, the authors felt a more generous amount of time should be allotted 
for latency to compliance.  
Several studies, however, have agreed that 5 seconds is enough time from the 
delivery of a command to the initiation of compliance (Forehand, 1977; Forehand & 
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McMahon, 1981; Rhode et al., 1995; Wruble et al., 1991). Wruble and colleagues (1991) 
conducted a study with 15 preschool children ages 3 to 5 and their mothers. The children 
in the study were not referred for noncompliant behavior; however, results of the study 
indicated that a 5-second time period was appropriate for latency to child initiation 
compliance. Additionally, all studies conducted at USM that have included latency within 
their EID components have utilized a maximum 5-second latency period for initiation 
compliance (Bellipanni et al., 2013; Benoit, 2000; Benoit et al., 2001; Everett et al., 
2005; Ford et al., 2001; Mandal et al., 2000; Marlow, 1996; Marlow et al., 1997; 
Needelman, L.L., 2010; Roberts, 2005; Roberts et al., 2008; Wimberly, 2016).  
Contingent praise for compliance 
 CP is an evidence-based, consequent component of EID that is provided 
following child compliance to instruction delivery. Many previous studies in the literature 
have evaluated the use of contingent praise for child compliance and shown that 
implementation of contingent praise has led to increases in compliance levels (e.g., 
Bellipanni et al., 2013; Everett et al., 2005; Roberts, 2005; Roberts et al., 2008; Russo et 
al., 1981). Russo, Cataldo, and Cushing (1981) utilized a multiple baseline design to 
assess the effects of contingent praise for compliance for 3 children displaying severe 
problem behaviors including physical aggression and tantrumming. The three children 
were referred for noncompliant behavior by their parents and individuals from a private 
agency. Contingent praise consisted of physical praise, verbal praise, and a tangible or 
edible item. Contingent praise was provided upon compliance to a command. 
Compliance was recorded as a correct response if the child complied with a command 
within 5 seconds of the command being delivered. Findings of the study indicated that 
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compliance levels across all three participants increased when contingent praise was 
provided for compliance, and all three participants displayed decreases in their problem 
behaviors.  
In regard to studies within the USM CTC Model, several studies have looked at 
the combined effects of CP with EID and TI on child compliance levels (Benoit et al., 
2001; Ford et al., 2001; Mandal et al., 2000; Mandal, 2001; Marlow, 1996; Marlow et al., 
1997; Olmi, et al., 1997). While increases in child compliance were consistently seen 
across these studies, they all noted the use of CP in combination with other components 
as a limitation due to its unknown independent effects on child compliance levels. 
Several studies since have looked to address these limitations by assessing the 
independent effects of CP on child compliance levels (Bellipanni et al., 2013; Everett et 
al., 2005; Mandal, 2001; Roberts, 2005; Roberts et al., 2008). 
Bellipanni and colleagues (2013), Everett and colleagues (2005), Mandal (2001), 
and Roberts and colleagues (2008) all demonstrated positive outcomes when separating 
CP from EID and TI, however, none of the studies were able to attribute their results to 
CP alone due to ordering effects. Across all of these studies, CP was delivered after EID 
and TI, making its independent effect on child compliance unknown. Roberts (2005) 
sought to address this limitation by implementing CP independently following baseline 
and then sequentially adding TI, EID, and TO components. Two parent-child dyads were 
used with one dyad being exposed to CP alone followed by TI, EID, and TO and the 
other being exposed to TI alone followed by CP, EID, and TO. Results of the study 
indicated that while CP alone led to increases in child compliance, further increases were 
seen when the subsequent components were added. While the study demonstrated 
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positive outcomes for CP alone and in combination with TI, EID, and TO, more research 
is needed in this area.  
Time-out 
 TO is also an evidence-based consequence procedure for addressing child 
compliance during which positive reinforcement is removed for a designated period of 
time with the goal of decreasing the problem behavior (Forehand, 1985). TO serves as 
opposition to TI in that during TI children should have access to a highly enriched 
environment (e.g., verbal and physical praise, access to preferred tangibles and edibles, 
access to preferred activities), thus, when TO is implemented as a punishment procedure 
the child briefly loses access to the reinforcing environment (Shriver & Allen, 1996; 
Needelman, J.L., 2010). There are various ways in which TO can be implemented and 
several studies within the CTC Model assessed the implementation of TO (Bellipanni, 
2005; Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Ford et al., 2001; Marlow, 
1996; Marlow et al., 1997; Needelman, J.L., 2008; Needelman, J.L., 2010; Needelman, 
L.L., 2010; Olmi et al., 1997; Roberts, 2005) on levels of child compliance. In general, 
the steps of TO consisted of a child being provided a pre-determined amount of time to 
comply with a command, and if the child still did not comply with the command, then 
they were directed to the TO location, release from TO was contingent on the child 
displaying appropriate behavior (e.g., quiet hands, feet, and mouth).  
Of these studies, several studies evaluated the combined of effects of TO with TI, 
EID, and/or CP (Bellipanni, 2005; Ford et al., 2001; Marlow, 1996; Marlow et al., 1997; 
Needelman, L.L., 2010; Olmi et al., 1997; Roberts, 2005). However, it should be noted 
that Ford and colleagues (2001) initially implemented positive compliance training 
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components (i.e., TI and EID) and did not have to administer TO with two of their four 
participants due to increases in compliance resulting from implementation of the positive 
procedures. Only a single episode of TO was required for the other two participants. 
These aforementioned studies consistently yielded increases in levels of child 
compliance; however, it is unknown which procedures or combination of procedures 
were most effective. Additionally, several studies conducted at USM consisted of only 
TO and CP with no antecedent procedures being implemented or not delineated as part of 
the treatment package (Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Needelman, 
J.L., 2008; Needelman, J.L., 2010). These studies more specifically investigated the 
escape extinction component (TO-EE) of TO within the CTC Model. Everett and 
colleagues (2007) noted that while TO has been shown to be effective for problem 
behaviors maintained by positive reinforcement (e.g., attention, access to tangibles, 
access to preferred activities), it is important to assess the use of TO when it is 
maintained by negative reinforcement (e.g., escape). Escape extinction consists of a child 
being re-delivered the initial command that resulted in TO following release from TO. If 
the child complied with the command, then they were praised and the next command 
could be delivered, however, if they still did not comply, then TO was reinstated. Overall, 
all studies found that the use of TO was an effective intervention procedure for 
addressing child noncompliance across both clinic and school settings alone and when 
combined with other components of The CTC Model. While the components 
encompassed within The CTC Model have shown to be effective for addressing levels of 
child compliance, further statistical investigation is warranted to assess such effects.  
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The Compliance Training for Children Model  
The combination of manipulating positive antecedent and consequence 
compliance techniques has been shown to be effective through many studies conducted 
within by students and faculty in the School Psychology Program at USM. Several of 
these studies have been cited previously. Over the past 26 years, twenty-five empirical 
investigations have been conducted using components of the Model across clinic, school, 
and home settings. The intent of the model is to provide teachers and caregivers with 
effective procedures for addressing child noncompliance. Variations of the training 
package have been implemented to demonstrate the effects of EID, TI, CP, and TO on 
children’s compliance levels (Bellipanni, 2005; Bellipanni et al., 2013; Benoit, 2000; 
Benoit et al., 2001; Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Everett, et al., 
2005; Faciane, 2001; Faciane, 2004; Ford et al., 2001; Griffin, 2007; Levering, 2001; 
Mandal et al., 2000; Mandal, 2001; Marlow, 1996; Marlow et al., 1997; Needelman J.L., 
2008; Needelman J.L., 2010; Needelman L.L., 2010; Olmi et al., 1997; Roberts, 2005; 
Roberts et al., 2008; Scoggins, 2005; Wimberley, 2016). Additionally, across all studies 
there were variations in the setting in which treatment was conducted, who the primary 
interventionist was, and the methodological rigor that was utilized. This will be discussed 
further as it is important to determine the possible effects these variables had on 
intervention. While there is a lot of literature to support the use of compliance training 
procedures, previous studies have yet to examine the overall effectiveness of components 
of the Model. The purpose of the current meta-analysis was to analyze and compare the 
effects of the CTC Model on child compliance levels across the literature base. The 
following research questions will be addressed in the current study: 
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Research Questions:  
1) Which treatment component or combination of treatment components within 
The Compliance Training for Children Model have the largest effect on levels 
of child compliance? 
2) Does the intervention setting (e.g., clinic, school) moderate effects of The 
Compliance Training for Children Model on levels of child compliance? 
3) Does the primary interventionist (e.g., caregiver, teacher, school psychologist) 
moderate effects of The Compliance Training for Children Model on levels of 
child compliance? 
4) To what extent do studies utilizing components of The Compliance Training 
for Children Model meet single-case research design standards defined by 




CHAPTER II - METHODS 
Article Identification 
Articles included in the present study were identified via a systemic review of the 
literature. To meet inclusion criteria, all articles had to be comprised of components of 
The Compliance Training for Children Model developed within The University of 
Southern Mississippi School Psychology Program. The University of Southern 
Mississippi’s online repository of faculty and student conducted studies, The Aquila 
Digital Community, was utilized to identify all articles to be included. A secondary 
database search was then conducted using ERIC via Academic Search Premier and 
Google Scholar to ensure that a comprehensive search had been conducted and no 
duplicates of studies were included in the analysis. Search terms developed to aid in the 
search process included, “compliance training with children”, “antecedent management 
strategies”, “consequence management strategies”, “noncompliance in children”, 
“effective instruction delivery”, “time-in”, “time-out”, “contingent praise” AND “The 
University of Southern Mississippi.” Any articles that were not conducted at The 
University of Southern Mississippi or not comprised of components of the CTC Model 
were excluded from the current study. 
Coding Procedures 
Once all articles that met inclusion criteria for the study were identified, a coding 
sheet was developed by the primary researcher to extract information for data analysis. 
To ensure consistency with coding across articles, each variable being assessed was 
assigned a dummy code. The dummy codes were then systematically organized within an 
excel spreadsheet for further data extraction. The coding sheet was comprised of 
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categories including study quality, participant characteristics, intervention characteristics, 
design characteristics, and interventionist characteristics. The study quality section 
consisted of the What Works Clearinghouse Standards (Kratochwill et al., 2010; WWC, 
2010) for single-case design research and defined whether articles met standards, met 
standards with reservations, or did not meet standards. The participant characteristics 
section included the extraction of information regarding ethnicity, age, gender, grade 
special education classification, research location, and socio-economic status. The 
intervention characteristics section included the extraction of information regarding the 
intervention location, target behaviors assessed, intervention class, intervention session 
criteria, maintenance data, generalization data, and functional assessment data. The 
design characteristics section consisted of the extraction of information regarding the 
design type, intervention components, interobserver agreement, procedural and treatment 
integrity data, social validity, and caregiver training. Lastly, the interventionist 
characteristics section included the extraction of information regarding the primary 
interventionist’s ethnicity, gender, age, experience, and training. See Appendix B for a 
copy of the article coding sheet.  
Procedures 
Data Collection Training 
Data collectors for the current study consisted of the primary researcher’s fellow 
graduate colleagues. Training for the current study consisted of the primary researcher 
training data collectors on article coding using the article coding sheet (Appendix B) and 
data extraction procedures using DigitizeIt version 2.5.9 data extraction software 
(Bormann, 2012). The primary researcher met with each data collector for approximately 
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30 minutes either in person or via video conference, and training consisted of behavior 
skills training (i.e., instruction, modeling, rehearsal, and corrective feedback). During the 
training session the primary researcher had data collectors demonstrate the data collection 
procedures until 100% agreement was met. If at any interobserver agreement fell below 
90%, data collectors would be retrained. The primary researcher was available via email 
and phone if the data collectors required any additional help with data collection.  
Interobserver Agreement (IOA) 
IOA was calculated during the article identification, article coding including What 
Works Clearinghouse standards, and data extraction processes. IOA was calculated for 
20% of articles included in the study to ensure reliability across data collectors. IOA was 
calculated by taking the number of agreements between the primary researcher and 
secondary data collectors and dividing it by the sum of agreements and disagreements. 
The product was then multiplied by 100% (Cooper et al., 2007). An agreement for article 
coding was defined as the dummy code values matching across all five categories on the 
article coding sheet. For data extraction, an agreement was defined as each data point 
value within a study matching to the hundredths place.   
Data Analysis 
Data extraction 
Data in the current study were extracted from the included articles using DigitizeIt 
version 2.5.9 data extraction software (Bormann, 2012). During the data extraction 
process, graphs were extracted from each article and imported into the software program. 
The data collector then defined the x and y axes and selected the center of each data point 
across phases. This allowed the data extraction software to analyze the location of each 
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data point in relation to axes. When compared to other data extraction software programs, 
Rakap, Rakap, Evran, and Cig (2016) found that DigitzeIt was a valid and reliable (r = 
.990, range = .933 - 1.000) program for data extraction for single-case design research. 
Once extracted, all data were imported into an Excel spreadsheet.  
 Following extraction of the data, means and standard deviations were calculated 
for each phase, across all studies. These data were used to calculate the standardized 
mean difference to determine the size of the intervention effect across studies. Next, 
effect size calculations and standard error scores were imported into R statistical software 
in order to calculate an omnibus effect size (R Core Team, 2015). Standard error scores 
were calculated using the formula, SE = (upper limit – lower limit)/ 3.92 (Higgins et al., 
2021). In this calculation, the lower limit confidence interval for each study was 
subtracted from the upper limit confidence interval and divided to provide a standardized 
product. The omnibus effect was calculated to enable the researcher to assess the 
significance of the intervention effects on the dependent variable (i.e., percentage of child 
compliance levels) across studies. To account for heterogeneity in the data, a moderator 
analysis was conducted using the Q statistic to determine the effects of moderators on the 
strength of the relationship between the independent variable and the dependent variables 
within each study.  
Effect Size Calculations 
Baseline-Corrected Tau (BCT; Tarlow, 2017) was used to assess the strength to 
which the intervention components in this study have an effect on the dependent 
variables. BCT was used due to it being a conservative method of effect size calculation 
and due to it being a more suitable calculation for studies that include a smaller number 
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of participants (Vannest & Ninci, 2015). For each study, baseline phases were compared 
to each intervention phase implemented as well as the maintenance phase, if included, to 
determine the effectiveness of the intervention package. An online calculator was used to 
calculate effect sizes. Results from the calculation were used to determine whether 
adjustments needed to be made to account for trends in baseline (Tarlow, 2017). The 
calculator provided an effect size score between -1 and +1. Scores between 0 and +1 
indicate a positive relationship between the intervention and outcome variables, while 
scores between -1 and 0 indicate a negative relationship between the intervention and 
outcome variables. Vannest and Ninci (2015) indicated that effect size calculations can 
be categorized into one of four categories based upon their designated score including, 
small (< 0.2), moderate (0.2-0.6), large (0.6-0.8), and large to very large (> 0.8). 
Hedges’ g coefficients were also examined across studies using the dmetar 
package in R (Harrer, et al., 2019; R Core Team, 2015). Hedges’ g is a weighted, 
omnibus effect size, calculated to account for cases in which there are more data points in 
one phase of a study when compared to another. To eliminate intervention effect bias, 
Hedges’ g systematically distributes weight to the data sample across phases accordingly. 
In addition to the dependent variables being evenly distributed across phases, single-case 
design studies should include at least three participants and no trend in baseline or 
intervention to utilize Hedges’ g (Pustejovsky & Ferron, 2017). Hedges’ g coefficients 
can be categorized into one of three categories based upon their designated score 
including, small (0.2), moderate (0.5), and large (0.8; Durlak, 2009). The effect size 
calculations for this study were categorized and discussed in more detail upon evaluation 
of the results of this study. 
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CHAPTER III  - RESULTS 
Study Characteristics 
Twenty-five studies, as cited in Table 1, met criteria to be included in the current 
study All studies were evaluated for their reported results on components of the CTC 
Model’s effects on levels of child compliance. Descriptive characteristics across 
participants, intervention, design, and interventionists, as well as the quality of the study 
according to the What Works Clearinghouse Standards (Kratochwill et al., 2010; WWC, 
2010) were coded independently for each study. Of the twenty-five studies included, 
seven were unpublished master’s theses, eight were unpublished doctoral dissertations, 
eight were theses or dissertations published in peer reviewed, and one was a faculty 
publication published in a peer-reviewed journal (Olmi et al., 1997). For the purposes of 
the current study, the published manuscript versions of articles were used for data 
extraction and analysis. See Table 1 for a list of the empirical investigations evaluated in 
the current study, their population and setting, and the CTC Model components 
evaluated. 
Table 1  
Empirical Investigations using the USM Compliance Training for Children (CTC) Model 
Author(s) Population and Setting CTC Components 
Investigated 
*Marlow (1994) 
Published in Child & 
Family Behavior Therapy: 
Marlow, Tingstrom, Olmi, 
& Edwards (1997) 
Preschooler with speech 
and language delays; 
School based 
TI and TO 
Marlow (1996) Preschool (typically 
developing); School based 
TI and TO 
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Table Continued.  




disabilities, moderate MD, 
CP); School and home 
based 
TI and TO 
*Ford (1997) 
Published in School 
Psychology Quarterly: 
Ford, Olmi, Edwards, & 
Tingstrom (2001) 
Elementary (typically 
developing); School based 
EID, TI, TO 
*Mandal (1999) 
Published in Child & 
Family Behavior Therapy: 
Mandal, Olmi, Edwards, 
Tingstrom, & Benoit 
(2000) 
Preschool (severe language 
delays, mild MD, typically 
developing); Clinic based 
EID and TI 
Benoit (2000) Preschool- Elementary 
(typically developing, 
speech-language delay, 
LD); Clinic and home 
based  
EID and TI 
*Benoit (2001) 
Published in Child & 
Family Behavior Therapy: 
Benoit, Edwards, Olmi,  





language delay, Gifted); 
Clinic and home based 
EID and TI 
Faciane (2001) Preschool; Clinic based EID, TI, Eye contact with 
and without praise, No eye 
contact 
Levering (2001) Preschool- Elementary 
(typically developing); 
Clinic based 
EID and TI 
Mandal (2001) Preschool (typically 
developing, moderate 
language delay, language 
difficulties, severe 
expressive language 
deficits); Clinic based 







Published in Behavior 
Modification: 
Bellipanni, Tingstrom, 
Olmi, Roberts (2013) 
Elementary (general and 
special education); School 
based 
EID, TI, CP 
*Everett (2003) 
Published in Education and 
Treatment of Children: 




developing); Clinic based 






Preschool; Clinic based EID, TI, Eye contact, no 
eye contact 
*Roberts (2003) 
Published in Behavior 
Modification: Roberts, 
Tingstrom, Olmi, & 
Bellipanni (2008) 
Preschool- Elementary 
(typically developing, DD); 
Clinic based 
EID, TI, CP 
Bellipanni (2005) Preschool (DD, Down 
syndrome, speech-
language delay); School 
based 
CP, TI, EID, TO 
Roberts (2005) Preschool- Elementary 
(typically developing, 
Down syndrome, speech-
language delay); Clinic 
based 
CP, TI, EID, TO 
Scoggins (2005) Preschool (general 
education and special 
education); School based 
EID and CP 
*Everett (2006) 
Published in Behavior 
Modification: Everett, 
Olmi, Edwards, Tingstrom, 





TO and TO-EE  
Griffin (2007) Elementary (general 
education and special 
education); School based 




Needelman, J.L. (2008) Elementary (typically 
developing); School based 
TO and TO-EE 
Benshoof (2009) Preschool (ADHD, 
typically developing); 
Clinic based 
TO and TO-EE 
Needelman, J.L. (2010) Elementary (typically 
developing); School based 
TO and TO-EE 
Needelman, L.L. (2010) Elementary (Hearing 
Impaired or Deaf); 
Residential school based 
EID, CP, TO  
Benshoof (2012) Preschool- Elementary 
(ASD, typical 
development); Clinic based 
TO-EE  
Wimberly (2016) Preschool (typically 
developing); School based 
EID 
Note: An asterisk (*) indicates theses or dissertations that were published. Components 
investigated included TI = time-in, TO = time-out, EID = effective instruction delivery, 
TO-EE = time-out- escape extinction, CP = contingent praise. 
Participant Characteristics 
A total of 144 participants across all studies were included in the current analysis. 
Of those 144 participants, 27.7% were white, 18.9% were black, and 53.4% of 
participant’s races were not reported. In regard to participant gender 37.3% were female 
and 63.1% were male. Ten of the studies were conducted with preschool age participants 
(44.0%), six were conducted with elementary age participants (24.0%), and nine were 
conducted with a combination of preschool and elementary age participants (36.0%). 
Studies with special education participants accounted for 20.0% of included studies. 
Special education diagnoses reported included, Autism spectrum disorder, Specific 
Learning Disability, Deafness, and Intellectual Disability. One study (Needelman, L.L., 
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2010) indicated participants that were 100% self-contained, however, no other studies 
including special education participants indicated their time in general education. 
Additionally, 64.0% of studies included at least one participant with a 
medical/psychological diagnosis. Reported medical/psychological diagnoses included 
Autism spectrum disorder, Developmental Delay, Down Syndrome, Intellectual 
Disability, Attention-Deficit/Hyperactivity Disorder, Deafness, Speech and Language 
Impaired, Adjustment Disorder, seizure disorder, severe Receptive and Expressive 
Language Impairment, Cerebral Palsy, and Oppositional Defiant Disorder. One study 
(Bellipanni, 2013) was conducted in a rural setting and one study (Needelman, J.L., 
2009) was conducted in an urban setting. No other studies reported their research location 
in terms of geographical setting. Olmi and colleagues (1997) and Wimberley (2016) were 
the only two studies to report including economically disadvantaged participants. 
Scoggins (2005) involved a classwide intervention across three Head Start classrooms, 
therefore, participant’s individual characteristics were not reported, only the total number 
of students per classroom. 
Intervention Characteristics 
Three of the twenty-five studies (Bellipanni et al., 2013; Marlow et al., 1997; 
Wimberley, 2016) targeted group behaviors in their studies, one study (Scoggins, 2005) 
targeted class-wide behaviors in their study, and the remaining twenty studies targeted 
individual behaviors. Eleven of the studies (44.0%) conducted intervention in a school 
setting (Bellipanni, 2005; Bellipanni et al., 2013; Ford et al., 2001; Griffin, 2007; 
Mandal, 2001; Marlow, 1996; Marlow et al., 1997; Needelman J.L., 2008; Needelman 
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J.L., 2010; Needelman L.L., 2010; Scoggins, 2005; Wimberley, 2016), eleven studies 
(48.0%) conducted intervention in a clinic setting (Benoit, 2000; Benoit et al., 2001; 
Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Everett, Olmi, & Edwards, 2005; 
Faciane, 2001; Faciane, 2004; Mandal et al., 2000; Roberts, 2005; Roberts et al., 2008), 
and two studies (8.0%) conducted intervention in across both a school and clinic setting 
(Levering, 2001; Olmi et al., 1997).  
All twenty-five studies targeted child compliance as their primary dependent 
variable during intervention, with one study (Faciane, 2001) also targeting tantrums for 
one participant. Five of the studies (20.0%) utilized solely antecedent intervention 
components (Benoit, 2000; Benoit et al., 2001; Levering, 2001; Mandal et al., 2000; 
Wimberley, 2016) and five (20.0%) utilized solely consequence intervention components 
(Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Needelman J.L., 2008; 
Needelman, J.L., 2010). Fifteen studies (60.0%) incorporated both antecedent and 
consequence intervention components (Bellipanni, 2005; Bellipanni et al., 2013; Everett, 
Olmi, & Edwards, 2005; Faciane, 2001; Faciane, 2004; Ford et al., 2001; Griffin, 2007; 
Mandal, 2001; Marlow, 1996; Marlow et al., 1997; Needelman L.L., 2010; Olmi et al., 
1997; Roberts, 2005; Roberts et al., 2008; Scoggins, 2005). Three studies (12.0%) 
incorporated caregiving training during intervention (Benshoof, 2012; Mandal et al., 
2000; Roberts et al., 2008), eight studies (32.0%) incorporated teacher training during 
intervention (Bellipanni, 2005; Bellipanni et al., 2013; Ford et al., 2001; Griffin, 2007; 
Marlow, 1996; Marlow et al., 1997; Needelman J.L., 2010; Wimberley, 2016), and one 
study (4.0%) incorporated both during intervention (Olmi et al., 1997).  
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Function-based intervention accounted for nine of the studies (36.0%; Benoit 
2000; Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Ford et al., 2001; Levering, 
2001; Needelman J.L., 2008; Needelman J.L., 2010; Needelman L.L., 2010). Eight 
studies (32.0%) identified escape as a function of compliance (Benoit, 2000; Ford et al., 
2001; Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Needelman J.L., 2008; 
Needelman J.L., 2010; Needelman L.L., 2010) and two studies (8.0%) identified attention 
as a function of compliance (Benshoof, 2012; Needelman L.L., 2010). Levering (2001) 
conducted a functional analysis to determine what combination of components would be 
effective to incorporate during intervention. Results of the assessment determined eye 
contact and TI to be effective for participant one, three, and four and eye contact/ TI and 
eye contact/ No TI to be effective for participant two. Additionally, ten studies (40.0%) 
reported maintenance data (Bellipanni, 2005; Bellipanni et al., 2013; Ford et al., 2001; 
Marlow, 1996; Marlow et al., 1997; Olmi et al., 1997; Roberts, 2005; Roberts et al., 
2008; Scoggins, 2005; Wimberley, 2016) and three studies (12.0%) reported 
generalization data (Benoit, 2000; Benoit et al., 2001; Wimberley, 2016). Of the three 
studies that reported generalization data, Benoit (2000) and Benoit and colleagues (2001) 
collected generalization data in the home setting and Wimberley (2016) collected 
generalization data in the school setting. All three studies trained the intervention to 
generalize.   
Design Characteristics 
In regard to the research designs utilized across studies, nineteen studies (76.0%) 
utilized multiple baseline across participant designs (Bellipanni, 2005; Bellipanni et al., 
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2013; Benoit, 2000; Benoit et al., 2001; Benshoof, 2009; Everett et al., 2007; Everett, et 
al., 2005; Ford et al., 2001; Mandal et al., 2000; Marlow, 1996; Marlow et al., 1997; 
Needelman J.L., 2008; Needelman J.L., 2010; Needelman L.L., 2010; Olmi et al., 1997; 
Roberts, 2005; Roberts et al., 2008; Scoggins, 2005; Wimberley, 2016). One study 
(4.0%) utilized a simple phase change design (Olmi et al., 1997), one (4.0%) utilized a 
reversal design (Benshoof, 2012), and two (8.0%) utilized alternating treatment designs 
(Faciane, 2001 & Faciane, 2004). Mandal (2001) utilized a within series design with a 
withdrawal component for two of their participants and a multiple baseline design for the 
other two participants and Levering (2001) utilized a multielement design. All twenty-
five studies utilized direct observation as their primary outcome type and all studies apart 
from one (Olmi et al., 1997) reported interobserver agreement data.  
Eighteen of the studies (72.0%) reported treatment integrity data (Bellipanni, 
2005; Bellipanni et al., 2013; Everett et al., 2007; Everett, et al., 2005; Faciane, 2001; 
Faciane, 2004; Ford et al., 2001; Griffin, 2007; Levering, 2001; Mandal et al., 2000; 
Mandal, 2001; Marlow, 1996; Marlow et al., 1997; Needelman J.L., 2008; Needelman 
J.L., 2010; Needelman L.L., 2010; Roberts, 2005; Roberts et al., 2008) and twelve studies 
(48.0%) reported procedural integrity (Benshoof, 2009; Benshoof, 2012; Everett et al., 
2007; Ford et al., 2001; Levering, 2001; Mandal, 2001; Needelman J.L., 2008; 
Needelman J.L., 2010; Roberts, 2005; Roberts et al., 2008; Scoggins, 2005; Wimberley, 
2016). Twenty studies (80.0%) reported social validity data (Bellipanni, 2005; Bellipanni 
et al., 2013; Benoit, 2000; Benoit et al., 2001; Benshoof, 2009; Benshoof, 2012; Everett 
et al., 2007; Everett, et al., 2005; Ford et al., 2001; Griffin, 2007; Mandal et al., 2000; 
Mandal, 2001; Marlow, 1996; Marlow et al., 1997; Needelman J.L., 2008; Needelman 
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J.L., 2010; Roberts, 2005; Roberts et al., 2008; Scoggins, 2005; Wimberley, 2016) of 
which two studies utilized interview methods (Benoit, 2000 & Wimberley, 2016) and the 
remaining eighteen utilized permanent products.  
Interventionist Characteristics 
Caregivers were the primary interventionist across ten studies (40.0%; Benoit, 
2000; Benoit et al., 2001; Benshoof, 2009; Benshoof, 2012; Everett et al., 2007; Everett 
et al., 2005; Mandal et al., 2000; Mandal, 2001; Roberts, 2005; Roberts et al., 2008). For 
nine studies (36.0%), general education teacher served as primary interventionists 
(Bellipanni et al., 2013; Ford et al., 2001; Griffin, 2007; Marlow, 1996; Marlow et al., 
1997; Needelman J.L., 2008; Needelman J.L., 2010; Scoggins, 2005; Wimberley, 2016) 
and special education teachers served as primary interventionists in five studies (20.0%; 
Bellipanni et al., 2013; Bellipanni, 2005; Needelman J.L., 2008; Needelman L.L., 2010; 
Wimberley, 2016). In Olmi and colleagues (1997), a school psychologist was the primary 
interventionist, and for three studies (12.0%; Faciane, 2001; Faciane, 2004; Levering, 
2001) a student researcher was the primary interventionist. Four studies (16.0%) reported 
the race of the interventionist (Mandal, 2001; Needelman J.L., 2008; Needelman J.L., 
2010; Needelman L.L., 2010), of which 78.6% were white and 21.4% were black. Eight 
studies (32.0%) reported the primary interventionist’s gender (Bellipanni, 2005; Benoit et 
al., 2001; Benshoof, 2009; Mandal, 2001; Needelman J.L., 2008; Needelman J.L., 2010; 
Needelman L.L., 2010; Roberts, 2005). Females accounted for 88.5% of interventionists 
and males accounted for 11.5% of interventionists. No studies reported the age of the 
primary interventionists.  
 
33 
Of the fourteen studies that used teachers as interventionists, four (28.6%) 
reported teacher’s years of experience (Bellipanni, 2005; Bellipanni et al., 2013; Ford et 
al., 2001; Wimberley, 2016). Teachers who served as interventionists had an average of 
4.1 years of experience (range = 1.0 – 15.0 years). Fourteen studies used behavioral skills 
training to train interventionists (56%; Bellipanni, 2005; Bellipanni et al., 2013; 
Benshoof, 2009; Griffin, 2007; Mandal et al., 2000; Mandal, 2001; Marlow, 1996; 
Marlow et al., 1997; Needelman J.L., 2008; Needelman L.L., 2010; Roberts, 2005; 
Roberts et al., 2008; Scoggins, 2005; Wimberley, 2016), and three (12.0%) used coaching 
(Benoit, 2000; Everett, Olmi, & Edwards, 2005; Ford et al., 2001), four (16.0%) used a 
combination of strategies including, didactic, behavior skills training, and coaching 
(Benoit et al., 2001; Benshoof, 2012; Everett et al., 2007; Needelman J.L., 2010). The 
four remaining studies (16.0%) did not report the strategies used for interventionist 
training (Faciane, 2001; Faciane, 2004; Levering, 2001; Olmi et al., 1997).  
Study Quality 
All twenty-five studies were screened across four domains, systematic 
manipulation, IOA, attempts of intervention effect, and phase length, according to What 
Works Clearinghouse Standards (Kratochwill et al., 2010; WWC, 2010). During article 
coding, each article was assessed and coded as either meeting the standards or not 
meeting the standards. For phase length, an additional code of meeting the standards with 
reservations was included. For systematic manipulation to occur, the independent 
variable within a study must have been systematically changed by the researcher. The 
standard for IOA was that it should be collected for at least 20% of each phase in a study. 
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Attempts of intervention effect and phase length were evaluated based on what 
type of research design a study used. For attempt at intervention effect, three attempts of 
an intervention effect were needed. For example, multiple baseline designs with at least 
three baseline conditions, alternating treatment designs with either at least three 
alternating treatments compared to baseline, or two treatments compared to each other, or 
reversal designs met criteria. Standards for phase length were categorized into phase 
change designs, alternating treatment designs, and multiple baseline designs. For phase 
change designs, a study must contain four phases per participant with five data points per 
phase to meet standards or four phases per participant with three data points per phase to 
meet standards with reservations. For alternating treatment designs, a study must contain 
five repetitions to meet standards or four repetitions to meet standards with reservations. 
For multiple baseline designs, a study must contain six phases with five data points per 
phase to meet standards or six phases with three data points per phase to meet standards 
with reservations. Furthermore, for studies consisting of multiple-baseline designs with 
multiple panels, phases were counted across panels. Any study that did not meet these 
criteria was coded as not meeting standards. 
 Overall, three studies (12.0%) met standards across all four domains (Faciane, 
2001; Faciane, 2004; Wimberley, 2016), fourteen studies (56.0%) met standards with 
reservations (Bellipanni, 2005; Bellipanni et al., 2013; Benshoof, 2009; Benshoof, 2012; 
Everett et al., 2007; Ford et al., 2001; Levering, 2001; Mandal et al., 2000; Needelman 
J.L., 2008; Needelman J.L., 2010; Needelman L.L., 2010; Roberts, 2005; Roberts et al., 
2008; Scoggins, 2005), and eight studies (32.0%) did not meet standards (Benoit, 2000; 
Benoit et al., 2001; Everett, et al., 2005; Griffin, 2007; Mandal, 2001; Marlow, 1996; 
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Marlow et al., 1997; Olmi et al., 1997). For Design Standard 1, 100% of studies were 
systematically manipulated. For Design Standard 2, 80.0% of studies conducted IOA for 
at least 20% of data collected across each phase of the study. For Design Standard 3, 
88.0% of studies demonstrated an attempt at an intervention effect. Lastly, for Design 
Standard 4, 16.0% of studies met criteria for phase length. See Table 2 for the standards 
that were met for each study and the percentage of standards met per study. 
Table 2  
WWC Design Standards Across Studies 
 DS1        DS2                DS3                  DS4      Percentage of 
                                                                             Standards Met                                                                              
 
Marlow et al. (1997) MS DNM MS DNM 50% 
Marlow (1996) MS DNM MS DNM 50% 
Olmi, Sevier, & Nastasi 
(1997) 
MS DNM DNM DNM 25% 
Ford et al. (2001) MS MS MS MWR 75% 
Mandal et al. (2000) MS MS MS DNM 75% 
Benoit (2000) MS MS DNM MS 75% 
Benoit et al. (2001) MS DNM MS DNM 50% 
*Faciane (2001) MS MS MS MS 100% 
Levering (2001) MS MS MS DNM 75% 








Bellipanni et al. (2013) MS MS MS DNM 75% 
Everett, Olmi, & Edwards 
(2005) 
MS MS DNM MWR 50% 
*Faciane (2003) MS MS MS MS 100% 
Roberts et al. (2008) MS MS MS DNM 75% 
Bellipanni (2005) MS MS MS DNM 75% 
Roberts (2005) MS MS MS DNM 75% 
Scoggins (2005) MS MS MS DNM 75% 
Everett et al. (2007) MS MS MS DNM 75% 
Griffin (2007) MS MS MS DNM 75% 
Needelman, J.L. (2008) MS MS MS DNM 75% 




Note. MS = Meets standard, DNM = Does not meet standard, MWR = Meets with 
reservations. An asterisk (*) indicates studies that met standards across all four domains.  
Interobserver Agreement (IOA) 
 Interobserver agreement was calculated for article coding and data extraction via 
DigitizeIt for 20% of studies that met inclusion criteria for the current study. During 
article identification, twenty-five articles were identified as meeting inclusion criteria. A 
secondary data collector was utilized to assist in the article identification process and 
100% agreement was met for included studies before moving to article coding. Five 
studies (20.0%) were selected at random by one secondary data collector and were coded. 
Following coding, dummy codes were entered into an excel spreadsheet, categorized by 
article, and compared to the primary researcher’s coding spreadsheet. IOA for article 
coding was 100% across data collectors. During data extraction, two secondary data 
collectors again selected five studies total at random (20.0%) and used DigitizeIt to 
analyze each data point on each participant graph within each study. This accounted for 
561 of 1,825 total data points (30.7%) across all twenty-five studies. IOA for data 
extraction resulted in 94.3% agreement (529 of 561 data points). For any studies that 
contained disagreements during data extraction, the primary researcher re-analyzed the 
data. IOA for both article coding and data extraction yielded high reliability, therefore 
none of the data collectors had to be retrained on data collection procedures.  
Table Continued.  
 
     
Needelman, J.L. (2010) MS MS MS DNM 75% 
Needelman, L.L. (2010) MS MS MS DNM 75% 
Benshoof (2012) MS MS MS MWR 75% 




Effect size calculations were calculated for all studies using Baseline-Corrected 
Tau to evaluate intervention effects on levels of child compliance. Two studies (Griffin, 
2007 & Wimberley, 2016) contained effect size calculations in the data set had to be 
corrected for baseline trend. Overall, BCT across studies ranged from small to very large 
(range = -1.000 - +1.000) with a mean of .581. See Table 3 for BCT effect sizes across 
studies.  
Table 3  
Baseline-Corrected Tau Effect Size Calculations Across Studies 
Study  Participant Phase 
Baseline-Corrected 
Tau Effect Size  
Marlow et al. 
(1997) 1 Baseline/ TI 0.607 Large 
  Baseline/ TI + TO 0.664 Large 
  Baseline/ Follow-up  0.732 Large 
 2 Baseline/ TI 0.734 Large 
  Baseline/ TI + TO 0.664 Large 
  Baseline/ Follow-up  0.550 Moderate 
 3 Baseline/ TI 0.720 Large 
  Baseline/ TI + TO 0.712 Large 
  Baseline/ Follow-up  0.570 Moderate 
Marlow (1996) 1 Baseline/ TO 0.640 Large 
  Baseline/ TI + TO 0.661 Large 
  Baseline/ Follow-up  0.775 Large 
 2 Baseline/ TO 0.696 Large 
  Baseline/ TI + TO 0.696 Large 
  Baseline/ Follow-up  0.756 Large 
 3 Baseline/ TO 0.663 Large 
  Baseline/ TI + TO 0.696 Large 
  Baseline/ Follow-up  0.756 Large 
 4 Baseline/ TO 0.745 Large 
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  Baseline/ TI + TO 0.632 Large 
  Baseline/ Follow-up  0.756 Large 
Olmi, Sevier, & 
Nastasi (1997) 1 Baseline/ TI + TO 0.535 Moderate 
  Baseline/ Follow-up  0.707 Large 
 2 Baseline/ TI -0.566 Small 
  Baseline/ TI + TO -0.745 Small 
Ford et al. (2001) 1 Baseline/ EID 0.756 Large 
  Baseline/ EID + TI  0.756 Large 
  
Baseline/ EID + TI + 
TO 0.618 Large 
  Baseline/ Follow-up  0.730 Large 
 2 Baseline/ EID 0.683 Large 
  Baseline/ EID + TI  0.683 Large 
  
Baseline/ EID + TI + 
TO 0.717 Large 
  Baseline/ Follow-up  0.734 Large 
 3 Baseline/ EID 0.663 Large 
  Baseline/ EID + TI  0.620 Large 
  
Baseline/ EID + TI + 
TO 0.707 Large 
  Baseline/ Follow-up  0.620 Large 
 4 Baseline/ EID 0.628 Large 
  Baseline/ EID + TI  0.587 Moderate 
  
Baseline/ EID + TI + 
TO 0.582 Moderate 
  Baseline/ Follow-up  0.685 Large 
Mandal et al. 
(2000) 1 Baseline/ EID 0.605 Large 
  Baseline/ EID + TI  0.730 Large 
 2 Baseline/ EID 0.607 Large 
  Baseline/ EID + TI  0.607 Large 
 3 Baseline/ TI 0.739 Large 
 4 Baseline/ TI 0.636 Large 
  Baseline/ TI + EID 0.636 Large 
Benoit (2000) 1 
Baseline/ EID + TI + 
CP 0.726 Large 
  
Gen Baseline/ EID + 
TI + CP 0.649 Large 
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  Baseline/ Follow-up  0.656 Large 
  
Gen Baseline/ 
Follow-up  0.656 Large 
 2 
Baseline/ EID + TI + 
CP 0.723 Large 
  
Gen Baseline/ EID + 
TI + CP 0.506 Moderate 
  Baseline/ Follow-up  0.663 Large 
  
Gen Baseline/ 
Follow-up  0.522 Moderate 
 3 
Baseline/ EID + TI + 
CP 0.667 Large 
  
Gen Baseline/ EID + 
TI + CP 0.265 Moderate 
 4 
Baseline/ EID + TI + 
CP 0.730 Large 
  
Gen Baseline/ EID + 
TI + CP 0.444 Moderate 
  Baseline/ Follow-up  0.424 Moderate 
  
Gen Baseline/ 
Follow-up  0.242 Moderate 
Benoit et al. 
(2001) 1 Baseline/ EID 0.699 Large  
  Baseline/ EID + TI  0.587 Moderate 
  Gen Baseline/ EID 0.655 Large  
  
Gen Baseline/ EID + 
TI 0.739 Large  
 2 Baseline/ EID 0.690 Large  
  Baseline/ EID + TI  0.707 Large  
  Gen Baseline/ EID 0.546 Moderate 
  
Gen Baseline/ EID + 
TI 0.669 Large  
 3 Baseline/ EID 0.605 Large  
Faciane (2001) 1 
Baseline/ Eye 
Contact + Praise  -0.566 Small 
  
Baseline/ No Eye 
Contact + No Praise  -0.526 Small 
  
Baseline/ Eye 
Contact + No Praise  -0.632 Small 
 2 
Baseline/ Eye 
Contact + Praise  -0.220 Small 
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Baseline/ No Eye 
Contact + No Praise  -0.110 Small 
  
Baseline/ Eye 
Contact + No Praise  0.000 Small 
  
Baseline/ Eye 
Contact + No Praise  -0.430 Small 
 3 
Baseline/ Eye 
Contact + Praise  0.000 Small 
  
Baseline/ No Eye 
Contact + No Praise  -0.545 Small 
  
Baseline/ Eye 
Contact + No Praise  -0.071 Small 
  
Baseline/ Eye 
Contact + Praise  -0.602 Small 
Levering (2001) 1 Baseline/ EC + TI 0.707 Large  
  Baseline/ IC+ TI 0.516 Moderate 
  Baseline/ IC + No TI -0.707 Small 
  
Baseline/ EC + No 
TI 0.775 Large  
 2 Baseline/ EC + TI -0.707 Small 
  Baseline/ IC + TI 0.236 Moderate 
  Baseline/ IC + No TI 0.707 Large  
  
Baseline/ EC + No 
TI 0.577 Moderate 
 3 Baseline/ EC + TI -0.341 Small 
  Baseline/ IC + TI -0.426 Small 
  Baseline/ IC + No TI -0.426 Small 
  
Baseline/ EC + No 
TI -0.256 Small 
 4 Baseline/ EC + TI 0.577 Moderate 
  Baseline/ IC + TI 0.346 Moderate 
  Baseline/ IC + No TI 0.115 Small 
  
Baseline/ EC + No 
TI 0.577 Moderate 
Mandal (2001) 1 Baseline/ TI 0.527 Moderate 
  Baseline/ TI + CP 0.553 Moderate 
  
Baseline/ TI + CP + 
EID 0.696 Large  
 2 Baseline/ TI 0.430 Moderate 
  Baseline/ TI + CP 0.454 Moderate 
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Baseline/ TI + CP + 
EID 0.574 Moderate 
 3 Baseline/ TI 0.487 Moderate 
  Baseline/ TI + CP 0.000 Small 
  
Baseline/ TI + CP + 
EID 0.261 Moderate 
 4 
Baseline/ TI + CP + 
EID 0.770 Large  
  
Baseline/ TI + CP + 
EID 0.641 Large  
Bellipanni et al. 
(2013) 1 Baseline/ TI 0.775 Large  
  Baseline/ TI + EID 0.732 Large  
  
Baseline/ TI + EID + 
CP 0.756 Large  
  Baseline/ Follow-up  0.775 Large  
 2 Baseline/ TI 0.745 Large  
  Baseline/ TI + EID 0.739 Large  
  
Baseline/ TI + EID + 
CP 0.745 Large  
  Baseline/ Follow-up  0.690 Large  
 3 Baseline/ EID 0.775 Large  
  Baseline/ EID + TI  0.775 Large  
  
Baseline/ EID + TI + 
CP 0.775 Large  
  Baseline/ Follow-up  0.775 Large  
 4 Baseline/ EID 0.671 Large  
  Baseline/ EID + TI  0.507 Moderate 
  
Baseline/ EID + TI + 
CP 0.745 Large  
  Baseline/ Follow-up  0.537 Moderate 
Everett (2005) 1 
Baseline/ Direct 
Instruction  0.602 Large  
  
Baseline/ DI + Eye 
Contact 0.732 Large  
  
Baseline/ DI + Eye 
Contact + CP 0.756 Large  
 2 Baseline/ DI  0.669 Large  
  
Baseline/ DI + Eye 
Contact 0.730 Large  
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Baseline/ DI + Eye 
Contact + CP 0.655 Large  
 3 Baseline/ II  0.756 Large  
  
Baseline/ II + Eye 
Contact 0.745 Large  
  
Baseline/ II + Eye 
Contact + CP 0.756 Large  
 4 
Baseline/ II 
Instruction  0.730 Large  
  
Baseline/ II + Eye 
Contact 0.739 Large  
  
Baseline/ II + Eye 
Contact + CP 0.730 Large  
Faciane (2003) 1 
Baseline/ Eye 
Contact  0.346 Moderate 
  
Baseline/ No Eye 
Contact 0.346 Moderate 
  
Baseline/ Eye 
Contact 1.000 Very Large  
 2 
Baseline/ Eye 
Contact 0.346 Moderate 
  
Baseline/ No Eye 
Contact  0.346 Moderate 
  
Baseline/ Eye 
Contact  -1.000 Small 
 3 
Baseline/ Eye 
Contact  0.500 Moderate 
  
Baseline/ No Eye 
Contact  0.509 Moderate 
  
Baseline/ Eye 
Contact 1.000 Very Large  
Roberts et al. 
(2008) 1 Baseline/ EID 0.745 Large  
  Baseline/ EID + CP 0.745 Large  
  
Baseline/ EID + CP 
+ TI 0.598 Moderate 
 2 Baseline/ EID 0.714 Large  
  Baseline/ EID + CP 0.683 Large  
  
Baseline/ EID + CP 
+ TI 0.683 Large  
 3 Baseline/ EID 0.756 Large  
  Baseline/ EID + TI  0.756 Large  
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Baseline/ EID + TI + 
CP 0.756 Large  
  Baseline/ Follow-up  0.632 Large  
 4 Baseline/ EID 0.745 Large  
  Baseline/ EID + TI  0.732 Large  
  
Baseline/ EID + TI + 
CP 0.745 Large  
  Baseline/ Follow-up  0.690 Large  
Bellipanni (2005) 1 Baseline/ CP 0.775 Large  
  
Baseline/ CP + TI + 
EID  0.756 Large  
  
Baseline/ CP + TI + 
EID + TO  0.745 Large  
  Baseline/ Follow-up  0.802 Very large 
 2 Baseline/ CP 0.756 Large  
  
Baseline/ CP + TI + 
EID  0.756 Large  
  
Baseline/ CP + TI + 
EID + TO  0.756 Large  
  Baseline/ Follow-up  0.730 Large  
 3 Baseline/ CP 0.756 Large  
  
Baseline/ CP + TI + 
EID  0.732 Large  
  
Baseline/ CP + TI + 
EID + TO  0.756 Large  
  Baseline/ Follow-up  0.775 Large  
 4 Baseline/ CP 0.756 Large  
  
Baseline/ CP + TI + 
EID  0.767 Large  
  Baseline/ Follow-up  0.745 Large  
Roberts (2005) 1 Baseline/ CP 0.775 Large  
  Baseline/ CP + TI 0.756 Large  
  
Baseline/ CP + TI + 
EID  0.728 Large  
  
Baseline/ CP + TI + 
EID + TO  0.775 Large  
  Baseline/ Follow-up  0.775 Large  
 2 Baseline/ CP 0.756 Large  
  Baseline/ CP + TI 0.756 Large  
  
Baseline/ CP + TI + 
EID  0.756 Large  
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  Baseline/ Follow-up  0.756 Large  
 3 Baseline/ TI 0.775 Large  
  Baseline/ TI + CP 0.756 Large  
  
Baseline/ TI + CP + 
EID 0.770 Large  
  
Baseline/ TI + CP + 
EID + TO 0.770 Large  
 4 Baseline/ TI 0.745 Large  
  Baseline/ TI + CP 0.745 Large  
  
Baseline/ TI + CP + 
EID 0.745 Large  
  
Baseline/ TI + CP + 
EID + TO 0.745 Large  
  Baseline/ Follow-up  0.745 Large  
Scoggins (2005) Class A Baseline/ EID 0.756 Large  
  Baseline/ CP 0.707 Large  
  Baseline/ Follow-up  0.775 Large  
 Class B Baseline/ EID 0.492 Moderate 
  Baseline/ CP 0.268 Moderate 
  Baseline/ Follow-up  0.276 Moderate 
 Class C Baseline/ EID 0.365 Moderate 
  Baseline/ CP 0.365 Moderate 
  Baseline/ Follow-up  0.236 Moderate 
Everett et al. 
(2007) 1 Baseline/ TO 0.581 Moderate 
  Baseline/ TO-EE 0.765 Large  
 2 Baseline/ TO 0.739 Large  
  Baseline/ TO-EE 0.730 Large  
 3 Baseline/ TO 0.747 Large  
  Baseline/ TO-EE 0.775 Large  
 4 Baseline/ TO 0.739 Large  
  Baseline/ TO-EE 0.730 Large  
Griffin (2007) 1 
Baseline/ EID w/ 
directives 0.745 Large 
  
Baseline/ EID w/ 
questions  0.745 Large 
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Baseline/ EID w/ 
directives + CP 0.745 Large 
 2 
Baseline/ EID w/ 
questions  *0.739 Large 
  
Baseline/ EID w/ 
directives *0.745 Large 
  
Baseline/ EID w/ 
directives + CP *0.745 Large 
 3 
Baseline/ EID w/ 
directives 0.745 Large 
  
Baseline/ EID w/ 
questions 0.756 Large 
  
Baseline/ EID w/ 
directives + CP 0.745 Large 
 4 
Baseline/ EID w/ 
questions *-0.109 Small 
  
Baseline/ EID w/ 
directives 0.745 Large 
  
Baseline/ EID w/ 
directives + CP *0.752 Large 
Needelman, J.L. 
(2008) 1 Baseline/ TO 0.703 Large  
  Baseline/ TO-EE 0.745 Large  
 2 Baseline/ TO 0.732 Large  
  Baseline/ TO-EE 0.690 Large  
 3 Baseline/ TO 0.707 Large  
  Baseline/ TO-EE 0.775 Large  
Benshoof (2009) 1 Baseline/ TO 0.756 Large  
  Baseline/ TO-EE 0.650 Large  
 2 Baseline/ TO 0.605 Large  
  Baseline/ TO-EE 0.693 Large  
 3 Baseline/ TO-EE 0.594 Moderate 
  Baseline/ TO 0.673 Large  
 4 Baseline/ TO-EE 0.688 Large  
  Baseline/ TO 0.724 Large  
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Needelman, J.L. 
(2010) 1 Baseline/ TO 0.756 Large  
  Baseline/ TO-EE 0.756 Large  
 2 Baseline/ TO 0.744 Large  
  Baseline/ TO-EE 0.739 Large  
 3 Baseline/ TO-EE 0.707 Large  
  Baseline/ TO 0.866 Very large 
 4 Baseline/ TO-EE 0.756 Large  
  Baseline/ TO 0.770 Large  
Needelman, L.L. 
(2010) 1 Baseline/ EID 0.775 Large  
  Baseline/ EID + CP 0.775 Large  
  
Baseline/ EID + CP 
+ TO 0.775 Large  
 2 Baseline/ EID 0.756 Large  
  Baseline/ EID + CP 0.756 Large  
  
Baseline/ EID + CP 
+ TO 0.756 Large  
 3 Baseline/ EID 0.764 Large  
Benshoof (2012) 1 Baseline/ TO-EE 0.775 Large  
  Reversal/ TO-EE 0.756 Large  
 2 Baseline/ TO-EE 0.630 Large  
  Reversal/ TO-EE 0.378 Moderate 
 3 Baseline/ TO-EE 0.745 Large  
  Reversal/ TO-EE 0.630 Large  
 4 Baseline/ TO-EE 0.756 Large  
  Reversal/ TO-EE 0.756 Large  
Wimberly (2016) 1 Baseline/ EID 0.469 Moderate 
  Baseline/ Follow-up 0.332 Moderate 
  Gen Baseline/ EID 0.408 Moderate 
  
Gen Baseline/ 
Follow-up 0.775 Large  
 2 Baseline/ EID 0.837 Very large 
  Baseline/ Follow-up 0.000 Small 
  Gen Baseline/ EID 0.866 Very large 
  
Gen Baseline/ 
Follow-up 0.000 Small 
 3 Baseline/ EID *0.725 Large  
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  Gen Baseline/ EID 0.775 Large  
 4 Baseline/ EID 0.680 Large  
  Baseline/ Follow-up 0.566 Moderate 
  Gen Baseline/ EID 0.732 Large  
  
Gen Baseline/ 
Follow-up 0.430 Moderate 
Note. TI = time-in, TO = time-out, EID = effective instruction delivery, CP = contingent 
praise, EC = effective command, IC = ineffective command, TO-EE = time-out- escape 
extinction. The asterisk (*) indicated an effect size that required correction for baseline 
trend.  
R statistical package (R Core Team, 2015) was used to calculate an omnibus 
effect size for all twenty-five studies included in the meta-analysis. The omnibus effect 
was calculated to evaluate the significance of the intervention effects on the dependent 
variable (i.e., percentage of child compliance levels) across studies. All studies included 
within the analysis yielded large effects sizes with the exception of three studies which 
had small effects (Marlow et al., 1997; Faciane, 2001; Levering, 2001). Overall, a large 
omnibus effect size was reported across all studies (g = 2.3931), meaning that the 
components of the CTC Model had a significant effect on levels of child compliance. See 
Table 4 for omnibus effect size calculations for all studies. 
Additionally, Figure 1 demonstrates the effect sizes and heterogeneity of the study 
via a forest plot of the included studies. Heterogeneity refers to the extent to which there 
is variability within the data. Heterogeneity being present could be contributed to several 
factors including variation in participants, research design, or intervention results 
(Fletcher, 2007). Heterogeneity of the current meta-analysis indicated that variability 
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exists within the data based on two different analyses, a Chi-squared test and I2. The Chi-
squared test assesses heterogeneity by reporting a p value. If the p value is less than 0.1, 
then it can be inferred that heterogeneity exists within the data (Fletcher, 2007). The 
current analysis yielded a low p value (p = .007) meaning heterogeneity is present. The I2 
test assesses the extent to which heterogeneity exists within the data. The resulting score 
can be categorized as not significant (25.0%), moderately significant (50.0%), or 
significant (75.0%) (Higgins et al., 2003). The current analysis yielded a moderate score 
(I2 = 46.0%), meaning that the heterogeneity present had a moderately significant effect 
on the data. Heterogeneity was expected due to the number of studies included in the 
meta-analysis, the variety of treatment components implemented across studies within the 
Model, and the varying number of participants and research designs used across studies. 
In order to address heterogeneity observed within the meta-analysis, a meta-regression 
was conducted.  
Table 4  
Omnibus Effect Size Calculations Across Studies 
Study  Hedges' g 
95% Confidence 
Intervals 
    Lower           Upper SE Effect Size 
Marlow et al. (1997) -0.6489 -2.3675 1.0697 0.8768 Small  
Marlow (1996) 3.7158 0.8085 6.6232 1.4833 Large 
Table Continued. 
      
Olmi, Sevier, & 
Nastasi (1997) 5.8586 -27.3471 39.0644 16.9417 Large 
Ford et al. (2001) 3.8237 0.8509 6.7966 1.5168 Large 
Mandal et al. (2000) 2.5656 0.3218 4.8094 1.1448 Large 
Benoit (2000) 2.5981 0.3367 4.8596 1.1538 Large 




      
Faciane (2001) -0.7888 -2.5611 0.9835 0.9042 Small  
Levering (2001) 0.4987 -0.929 1.9265 0.7284 Small  
Mandal (2001) 1.2635 -0.3723 2.8994 0.8346 Large 
Bellipanni et al. 
(2013) 3.4071 0.6845 6.1297 1.3891 Large 
Everett (2005) 2.6355 0.3537 4.9174 1.1642 Large 
Faciane (2003) 1.903 -0.5337 4.3398 1.2432 Large 
Roberts et al. (2008) 5.9391 1.6254 10.2529 2.2009 Large 
Bellipanni (2005) 4.3145 1.0393 7.5897 1.6710 Large 
Roberts (2005) 3.2924 0.6374 5.9473 1.3546 Large 
Scoggins (2005) 1.1802 -0.7844 3.1448 1.0023 Large 
Everett et al. (2007) 2.9164 0.4783 5.3545 1.2439 Large 
Griffin (2007) 3.6302 0.7745 6.4860 1.4570 Large 
Needelman, J.L. 
(2008) 3.165 -0.2848 6.6147 1.7601 Large 
Benshoof (2009) 3.0727 0.5454 5.6001 3.3746 Large 
Needelman, J.L. 
(2010) 4.5284 1.1193 7.9375 1.7393 Large 
Needelman, L.L. 
(2010) 6.0247 1.6552 10.3941 2.2293 Large 
Benshoof (2012) 3.3048 0.6425 5.9671 1.6184 Large 
Wimberly (2016) 2.9817 0.5065 5.457 1.5047 Large 
Overall 2.3931 1.7049 3.0814 0.3511 Large 
 




Figure 1. Forest Plot of Effect Sizes Across Studies  
Moderator Analysis 
A meta-regression was conducted to address the heterogeneity found within the 
meta-analysis. A meta-regression is a statistical method utilized to evaluate tertiary 
variables’, called moderators, effects on the reported effect sizes within the meta-analysis 
to aid in the explanation of the intervention outcomes. Moderators are tertiary variables 
that impact the strength the relationship between the independent and dependent variables 
in a study (King, 2013). Skinner and colleagues (2013) indicated that moderators should 
be identified by considering their relevance to s study and the studies internal validity.  
Moderators identified in the current study included treatment components of the Model 
included across studies, intervention setting (i.e., school, clinic, multiple), primary 
interventionist (i.e., caregiver, teacher, psychologist, student researcher), and whether a 
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study met What Works Clearinghouse standards (WWC, 2010). The meta-regression was 
performed using the metareg feature within R statistical package (Higgins et al., 2021; R 
Core Team, 2015). It is important to note that the results of the moderator analysis should 
be interpreted with caution due to the small number of studies being included within 
some of the subgroups (Borenstein, 2011). See Table 5 for effect size calculations across 
moderator variables.  
Treatment Components 
Treatment components included in the Model were assessed as a possible 
moderator variable across studies. Effect size calculations across all component 
subgroups yielded large effect size calculations (rangeg = 1.1802 – 6.0247), except for the 
EID + TI + eye contact + CP subgroup which yielded a moderate effect size calculation 
(g = 0.5571). Tests for subgroup differences did yield a statistically significant effect (p = 
0.0006) for treatment components. Additionally, there was moderate unexplained 
heterogeneity for TI + TO subgroup (I2 = 68.0%), meaning the validity of the 
intervention effect for this subgroup is unclear. Overall, results for treatment components 
indicate that it did modify the effect of the CTC Model on levels of child compliance. 
Intervention Setting 
The intervention setting was evaluated as a possible moderator variable across 
studies. While the effect size calculations yielded large effects across clinic (g = 2.2374), 
school (g = 2.8607), and multiple settings (g = 0.5086), intervention setting did have a 
statistically significant effect (p < 0.0001). However, low p value such as this indicate the 
trial may have been overpowered and should be interpreted with caution. 
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Additionally, there was moderate unexplained heterogeneity for the school setting 
subgroup (I2 = 58.2%), meaning the validity of the intervention effect for school setting is 
unclear. Therefore, intervention setting did modify the effect of the Model on levels of 
child compliance.   
Primary Interventionist 
The primary interventionist was assessed as a possible moderator variable across 
studies. All six interventionist subgroups yielded large effect size calculations (rangeg = 
0.3595 – 5.8586), except for the student researcher subgroup which yielded a moderate 
effect size calculation (g = 0.3595). Tests for subgroup differences demonstrated a 
statistically significant effect (p = 0.0004) for primary interventionist. However, there 
was moderate unexplained heterogeneity for the general education teacher subgroup (I2 = 
65.0%%), meaning the validity of the intervention effect for this subgroup is unclear. 
Specifically, there were inconsistencies with how general education teachers 
implemented the intervention package within a given study. Thus, results for primary 
interventionist indicate that it did modify the effect of the Model on levels of child 
compliance, and data for the general education teacher subgroup should be interpreted 
with caution.  
WWC Standards 
 What Works Clearinghouse standards were also evaluated as a possible moderator 
variable across studies. Although both “meets” (g = 1.2256), “meets with reservation” (g 
= 2.9143), and “does not meet” (g = 1.7519) standards yielded large effect size 
calculations, WWC standards did not have a statistically significant subgroup effect (p = 
0. 0.1419). Additionally, there was significant unexplained heterogeneity for the meets 
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standards subgroup (I2 = 70.8%) and moderate unexplained heterogeneity for the does not 
meet standards (I2 = 43.2%), meaning the validity of the intervention effect is unclear. 
Therefore, meeting WWC standards did not modify the effect of the Model on levels of 
child compliance.   
Table 5  
Effect Size Calculations Across Moderator Variables  
Moderator k  Hedges’ g 
95% Confidence Intervals 
   Lower              Upper 
Effect 
Size 
Treatment Components     
  
EID Alone 1 2.9817 0.5065 5.4570 Large 
TO w/ EE Alone  1 3.3048 0.6425 5.9600 Large 
TI + TO 3 1.4318 -5.3475 8.2110 Large 
EID + TI + TO 1 3.8237 0.8509 6.7966 Large 
EID + TI  4 1.7332 -0.0686 3.5351 Large 
EID + CP 1 1.1802 -0.7844 3.1448 Large 
EID + TI + CP 3 4.1284 -10.3927 18.6495 Large 
EID + CP + TO 1 6.0247 1.6552 10.3941 Large 
Eye Contact + CP 1 2.6355 0.3537 4.9174 Large 
EID + TI + Eye Contact + 
CP 
2 0.5571 -2.5611 0.9835 Moderate 
EID + TI + CP + TO  2 3.6977 -2.6554 10.0508 Large 
TO + TO-EE 4 3.2883 2.2301 3.3466 Large 
Intervention Setting      
Clinic 12 2.2374 1.3088 3.1661 Large 
School 10 2.8607 1.4772 4.2443 Large 
Multiple 3 0.5086 -2.4142 3.1661 Moderate 
Primary Interventionist      
General Education Teacher 6 2.3052 0.1289 4.4814 Large 
Special Education Teacher  2 4.9297 -5.4989 15.3583 Large 
Caregiver 11 2.6080 1.9712 3.2449 Large 
School Psychologist  1 5.8586 -27.3471 39.0644 Large 
Student researcher 3 0.3595 -2.6310 3.3499 Moderate 
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Table Continued.  
 
     
Other 2 3.1742 0.4838 5.8646 Large 
WWC Standards       
Meets 3 1.2256 -3.7052 6.1563 Large 
Meets w/ Reservations  14 2.9143 2.0408 3.7879 Large 
Does not Meet 7 1.7519 0.3322 3.1716 Large 
Note. k = number of studies, EID = effective instruction delivery, TO-EE = time-out- 
escape extinction, TI = time-in, TO = time-out, CP = contingent praise
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CHAPTER IV – DISCUSSION 
The CTC Model was developed to affect levels of compliance of children who 
presented with challenging behaviors. To date twenty-five empirical investigations have 
been conducted using variations of the procedures from the Model to demonstrate 
treatment effects. The purpose of the current study was to conduct a systematic review 
and meta-analysis to evaluate and compare the effects of the CTC Model across studies 
on levels of child compliance. Limitations and potential future directions are discussed.  
Research Questions 
Question 1 
The first question of this study addressed which treatment component or 
combination of treatment components within the Model have the largest effect on child 
compliance. Effect size calculations using BCT found that all studies except for Faciane 
(2001) had moderate to large effect sizes. Faciane (2001) had small BCT effect sizes 
across all phases of its study which included EID, TI, eye contact, and CP. Omnibus 
effect size calculations were consistent with this finding for Faciane (2001), which had a 
small overall effect size. However, Faciane (2003) utilized the same treatment 
components, and its BCT effect size calculations yielded variable, small to large, effect 
sizes but a large omnibus effect size. Additionally, when accounting for heterogeneity, 
the moderator analysis indicated a moderate effect size for the EID + TI + eye contact + 
CP subgroup. Another study, Levering (2001) incorporated variations of EID + TI, and 
its findings yielded variable, small to large, BCT effect size calculations and a small 
omnibus effect size calculation. However, the other three studies that included EID and 
TI as their treatment components indicated moderate to large BCT effect size calculations 
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and large omnibus effect size calculations. Therefore, it is unclear what specific treatment 
components or combination of treatment components have the largest effect on levels of 
child compliance. However, given that the Model package yielded a moderate mean BCT 
effect size calculation and an overall large omnibus effect size calculation, it can be 
inferred that the package as a whole is effective for treatment of child noncompliance. 
Further investigation into the effectiveness of particular treatment components is 
warranted. 
Question 2 
The second question of this study addressed whether the intervention setting (e.g., 
clinic, school) moderated the effects of the CTC Model on levels of child compliance. As 
indicated by results of the moderator analysis, intervention setting did modify the effect 
of the Model on levels of child compliance. Effect size calculations indicated large 
effects across clinic, school, and combined treatment settings, and the overall effect size 
yielded statistically significant effect. Moreover, moderate unexplained heterogeneity 
was found for the school setting subgroup, meaning the validity of the intervention effect 
for the subgroup was ambiguous. 
Question 3 
The third question of this study addressed whether the primary interventionist 
(e.g., caregiver, teacher, school psychologist) moderated the effects of the Model on 
levels of child compliance. Based on the findings of the moderator analysis, the 
individual implementing the intervention may differentially impact the effect the 
intervention package has on levels of child compliance. Effect size calculations 
demonstrated large effect size calculations, except for the student researcher subgroup 
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which yielded a moderate effect size calculation. Additionally, tests for subgroup 
differences demonstrated a statistically significant effect, but moderate unexplained 
heterogeneity was reported for the general education teacher subgroup. Therefore, results 
for the general education teacher indicated ambiguous validity for the intervention effect 
and should be interpreted with caution. 
Question 4 
The fourth question of this study addressed to what extent studies utilizing 
components of the Model meet single-case research design standards defined by What 
Works Clearinghouse. Overall, three studies met standards across all four domains 
including systematic manipulation, IOA, attempts of intervention effect, and phase length 
(Faciane, 2001; Faciane, 2004; Wimberley, 2016), fourteen studies met standards with 
reservations (Bellipanni, 2005; Bellipanni et al., 2013; Benshoof, 2009; Benshoof, 2012; 
Everett et al., 2007; Ford et al., 2001; Levering, 2001; Mandal et al., 2000; Needelman 
J.L., 2008; Needelman J.L., 2010; Needelman L.L., 2010; Roberts, 2005; Roberts et al., 
2008; Scoggins, 2005), and eight studies did not meet standards (Benoit, 2000; Benoit et 
al., 2001; Everett et al., 2005; Griffin, 2007; Mandal, 2001; Marlow, 1996; Marlow et al., 
1997; Olmi et al., 1997). Systematic manipulation was the only standard for which all 
twenty-five studies met the standard. The percentage of standards met across all studies 
ranged from 25 – 100%. Additionally, WWC standards were evaluated as a potential 
moderator variable in the present study. However, meeting WWC standards was found to 




 A couple of limitations should be noted regarding the outcomes of the current 
study. First, articles included in the study were found to not be consistent with the 
reporting of participant characteristics (e.g., age, ethnicity, grade, diagnosis), design 
characteristics (e.g., procedural and treatment integrity data), and primary interventionist 
characteristics (e.g., gender, ethnicity, experience, training). This information is 
important for researchers to be aware of as it impacts replication for future studies, as 
well as what areas within compliance training additional research is needed. More 
specifically, a lot of studies did not report ethnicity of participants or interventionists 
which could have been due to the setting in which intervention took place. During article 
coding, it was observed that researchers may have been more likely to report this 
information when intervention was conducted in a clinic setting as opposed to a school 
setting. Therefore, more consistency is needed when reporting this information. Second, 
there are currently limited standardized methods for analyzing single-case design 
research, thus, the outcomes of the current study may be interpreted with caution. Horner 
and Kratochwill (2012) reported that additional methods are needed for reliable analysis 
of single-case data, particularly when calculating effect sizes. In general, there are few 
articles in the literature that have conducted meta-analysis using single-case design 
research, as most are focused on larger group end design studies. Thus, it was more 
difficult for the researcher to gather information on how to calculate omnibus effect sizes 
and R codes necessary for data analysis. Third, the current study only included studies 
that were conducted at one institution, The University of Southern Mississippi. This is a 
limitation due to there potentially being studies conducted at other institutions that have 
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utilized components of the CTC Model. Future meta-analysis on the model, should 
include a more comprehensive search of the literature to include all studies across 
institutions. 
Future Directions 
 Future directions within the CTC Model could look at expanding research in 
several directions. First, the current study indicated promising results for the Model, but 
further investigation could be conducted to tease apart what specific treatment 
components have the largest effect on child compliance. Second, there are no studies 
within the Model that have conducted intervention in the home setting, only 
generalization. These studies would be beneficial in providing data on levels of child 
compliance levels across settings. Third, all of the included studies were conducted with 
preschool and elementary aged children. Future studies should include older participants 
to evaluate if the treatment components are effective or if participant age is a potential 
moderator variable. Fourth, future studies should work toward meeting WWC standards 
more consistently to ensure reliability and validity of treatment outcomes. Fifth, meta-
analyses could be conducted to compare the effects of the CTC Model to similar 
compliance training models. Additionally, given the recent rise in telehealth services in 
the field, future studies could assess the feasibility of implementing treatment 
components via a telehealth format to determine its effectiveness. This is particularly 
important for families in need of services but have potential medical restrictions that 





In conclusion, the current study was the first study to encompass a systematic 
review of the literature relative to the CTC Model and conduct a meta- analysis to assess 
treatment outcomes on levels of child compliance. Findings of the current study indicated 
that the CTC Model is an effective model for addressing child compliance. Effect size 
calculations consisting of Baseline-Corrected Tau and omnibus effect sizes both indicated 
relatively large effects across studies. Future research should continue to expand on the 
evaluation of treatment effects on treatment components within the Model on levels of 
child compliance as previously discussed. However, caution is warranted when 
evaluating the outcomes of the current study due to the limited research on meta-analysis 


















APPENDIX B – Article Coding Sheet 
Study Quality (Kratochwill et al., 2010; WWC, 2010) 
Systematic Manipulation IV systematically changed by 
experimenter  
1 – Meets 
2 – Does Not Meet 
IOA IOA should be collected for 20% of 
EACH condition  
1 – Meets 
2 – Does Not Meet 
Attempts of Intervention Effect Need 3 attempts: 
Examples include ABAB designs, 
multiple baseline designs with at 
least three baseline conditions, 
alternating/simultaneous treatment 
designs with either at least three 
alternating treatments compared to 
baseline or two treatments compared 
to each other 
1 – Meets 
2 – Does Not Meet 
Phase Length Phase Change:  
Meets: 4 phases per case, 5 data 
points per case 
Meets w/ res: 4 phases per case, 3 
data points per case 
1 = Meets Standards 
2 = Meets with Reservations 
3 = Does not Meet 
Alternating:  
Meets: 5 repetitions  
Meets w/ res: 4 repetitions 
1 = Meets Standards 
2 = Meets with Reservations 
3 = Does not Meet 
Multiple Baseline: 
Meets: 6 phases w/ 5 data points per 
phase 
Meets w/ res: 6 phases w/ 3 data 
points per phase 
1 = Meets Standards 
2 = Meets with Reservations 
3 = Does not Meet 
Participants 
Number of participants #  
CODE THE FOLLOWING FOR EACH INDIVIDUAL PARTICIPANT 
Participant Characteristics 
Race of Participant(s) 
 
1 – Black (non–Hispanic) 
2 – Asian 
3 – Hispanic 
4 – Native American 
5 – White (non–Hispanic) 
6 – Other (specify) 
7 – Class/Group 
888 – Not specified 
Gender of Participant(s) 
 
1 – Female 
2 – Male 
3 – Class/Group 
Age of Participant(s) 
 
1 – Preschool (2-5) 
2 – Elementary School (6-10) 
3 – Middle School (11-13) 
4 – High School (14-18) 
888 – Not specified 
Grade of Participant(s) 
 
Value 
888 – Not specified 
SPED Participant(s) 
 
1 – Yes 
2 – No 
3 – Not indicated 
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IF SPED: Ruling of Participant(s)  
 
1 – Autism 
2 – Deaf-blindness 
3 – Deafness  
4 – EMD 
5 – Hearing impairment  
6 – ID/Cog Disability 
7 – Multiple Disabilities  
8 – Orthopedic Impairment  
9 – OHI 
10 – SLD 
11 – SLI 
12 – TBI 
13 – Visual impairment including blindness 
14 – Not listed (i.e., stated students receiving  
      SPED, doesn’t state disability) 
888 – Not specified 
IF SPED: Placement 
 
1 – 100 % Self–contained 
2 – Mostly Self–contained (>50%) 
3 – Mostly Gen Ed (>50%) 
4 – 100% Gen Ed  
888 – Not specified 
Diagnosis of Participant(s) 
 
1 – Autism 
2 – ADHD 
3 – DD 
4 – Intellectual/Cog Disability 
5 – Down Syndrome 
6 – Deafness 
7 – Visual impairment  
8 – Other (specify) 
9 – Multiple (specify, e.g., “6 (2, 5)”) 
10 – No diagnoses 
888 – Not specified 
Research Location 1 – Rural 
2 – Urban 
3 – Suburban 
888 – Not specified 
SES 1 – Eligible for FRL 
2 – Not Eligible 
3 – Other (specify) 
888 – Not specified 
Intervention Characteristics 
Intervention Target 1 – Individual 
2 – Group 
3 – Class–wide 
Intervention Location 1 – School 
2 – Clinic  
3 – Home  
888 – Not specified 
Intervention Target Behaviors 1 – Compliance  
2 – Tantrums 
3 – SIB 
4 – Disruptive Behavior  
5 – Other (specify) 
6- Multiple (specify, e.g., “6 (1,2)”) 
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888 – Not specified 
Intervention Class 1 – Antecedent intervention 
2 – Consequence intervention  
3 – Caregiver training  
4 – Teacher training 
5 – Other (specify) 
6 – Multiclass (specify, e.g., “6 (2, 5)”) 
Length of Intervention sessions Value (in minutes) 
888 – Not specified 
Number of sessions in treatment phase Value 
Dosage Length of Intervention x Number of sessions 
Intervention function based? 1 – Yes 
2 – No 
Functional Assessment? 1 – Yes 
2 – No 
3 – Not indicated  
Functional assessment method 1 – Unspecified “FBA” 
2 – Functional Analysis 
3 – Brief Functional Analysis 
4 – Rating scale (e.g., FAIR–T) 
5 – Functional Interview 
6 – Multiple (specify, e.g., “3, 4) 
7 – No functional assessment 
8 – Direct Observation 
888 – Not specified 
IF Functional Information, what function? 1 – Escape 
2 – Attention 
3 – Access to Tangible/Preferred Activity  
4 – Automatic/Sensory 
5 – Other (specify) 
6 – Multiple functions (specify, e.g., “6(1,2)”) 
888 – Not specified 
Maintenance Data 1 – Yes 
2 – No 
If maintenance data, length of maintenance gap 
(recode into weeks) 
N weeks 
888 – Not specified 
Generalization Data 1 – Yes 
2 – No 
Generalization location  1 – Home 
2 – School 
3 – Clinic  
4 – other (specify) 
888- Not specified  
Generalization Strategy  1 - Train loosely 
2 - Train and hope 
3 – Use sufficient exemplars 
4 - Train to generalize  
5 - Program common stimuli 
6 - Sequential modification 
7 - Introduce to natural maintaining contingencies 
8 - Use indiscriminable contingencies 
9 - Mediate generalization 




Design Type 1 – Simple Phase Change (AB or ABA) 
2 – Complex Phase Change (A/B/C+D/A) 
3 – Withdrawal/Reversal (ABAB)  
4 – Alternating Treatments 
5 – Multiple Baseline 
6 – Other (specify) 
Primary Outcome Type 1 – Direct Obs. 
2 – Teacher Rating 
3 – Caregiver Rating 
4 – Other (specify) 
5 – Multiple (specify, e.g., “5 (1, 3)”) 
Intervention Component(s) 1 – EID 
2 – TI 
3 – TO 
4 – TO w/ EE 
5 – CP 
6 – Eye Contact 
7 – Multiple (specify, e.g., “8 (2, 5)”) 
Reliability Data (IOA) Reported 1 – Yes 
2 – No 
IOA Percent of Cases (how many observations 
received IOA coding) 
Value 
888 – Not specified 
IOA Reported Value 
888 – Not specified 
Treatment Integrity Reported 1 – Yes 
2 – No 
Treatment Integrity Method 1 – Direct Observation 
2 – Permanent Product 
3 – Self–Report 
4 – Other (specify) 
888 – Not specified 
Treatment Integrity Percent of Sessions Value 
888 – Not specified 
Treatment Integrity Reported Value 
888 – Not specified 
Procedural Integrity (Training integrity) 1 – Yes 
2 – No 
3 – Not indicated  
Procedural Integrity Method 1 – Direct Observation 
2 – Permanent Product 
3 – Other (specify) 
888 – Not specified 
Procedural Integrity Percent of Training Sessions Value 
888 – Not specified 
Procedural Integrity Reported Value 
888 – Not specified 
Social Validity  1 – Yes 
2 – No 
Social Validity Method  1 – Permanent Product 
2 – Interview  
3 – other (specify) 
888- Not specified  
Caregiver Feedback 1 – Yes 
2 – No 
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Caregiver Training 1 – Yes 
2 – No 
Interventionist Characteristics 
Primary Interventionist 1 – Gen Ed. Teacher 
2 – Special Ed. Teacher 
3 – Caregiver 
4 – School Psychologist 
5 – Student Researchers 
6 – Other (specify) 
7 – Not specified 
Interventionist Race 1 – Black (non–Hispanic) 
2 – Asian 
3 – Hispanic 
4 – Native American 
5 – White (non–Hispanic)  
6 – Other (specify) 
888 – Not specified 
Interventionist Gender 1 – Female 
2 – Male 
3 – Not indicated  
Interventionist Age Age 
888 – Not specified 
Years of Experience 1 – 0 – 1 
2 – 2 – 5 
3 – 6 – 10 
4 – 11 – 15 
5 – 16 – 20 
6 – 21+ 
7 – Other (specify) 
888 – Not specified 
9 – N/A (e.g., parent interventionists) 
Interventionist Training 1 – Didactic 
2 – Behavioral skills training 
3 – Coaching 
4 – Other (specify) 
5 – Multiple (specify, e.g., “8 (2, 5)”) 
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